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Socioeconomic status as determinant of risk factors
for overweight in adolescents

Status socioeconômico como determinante de fatores de risco
associados com o sobrepeso em adolescentes

Resumo  Objetivo: Analisar os fatores de risco para
o sobrepeso entre adolescentes agrupados em três
níveis econômicos diferentes. Métodos: Estudo
transversal que incluiu 1779 adolescentes com ida-
de de 11-17 anos, agrupados de acordo com a con-
dição econômica (baixo, médio e alto). Os pais
reportaram seus próprios dados antropométricos e
os adolescentes tiveram seus dados antropométri-
cos aferidos por avaliadores treinados, e também
responderam a três questionários. Resultados: A
prevalência de sobrepeso foi de 16.7%, 23.8% e
26.3% nas classes econonômicas baixa, média e
alta, respectivamente (P=0.001). Em todas as con-
dições econômicas, o sobrepeso dos pais foi associ-
ado com o sobrepeso dos filhos (P<0.05). Os estu-
dantes de classes econômicas média e alta
(RP=2.00) de escolas privadas foram associados
com o sobrepeso, e estudantes de baixo nível sócio-
econômico com comportamento sedentário (RP =
2,25) e alta ingestão de frituras (PR = 2.35). Con-
clusão: Em cada nível socioeconômico o sobrepeso
é associado com diferentes fatores de risco de dife-
rente formas, exceto para pais com sobrepeso. 
Palavras-chave  Adolescentes, Sobrepeso, Status
socioeconômico 

Abstract  Objectives: To analyze risk factors for
overweight among adolescents grouped in three
different socioeconomic levels. Methods: This
cross-sectional study included 1779 adolescents
aged 11 to 17 years, grouped according to socio-
economic status (low, middle, and high). Parents
reported their own anthropometric data and the
adolescents had their anthropometric data taken
by trained researchers, and completed three ques-
tionnaires. Results: The prevalence of overweight
was 16.7%, 23.8%, and 26.3% in low, middle and
high socioeconomic status, respectively (P=
0.001). In all socioeconomic status, parent’s over-
weight was associated with adolescent overweight
(all P< 0.05). The students in both high (PR=
1.90) and middle socioeconomic status (PR= 2.00)
from private schools were associated with over-
weight, and the students from low socioeconomic
level to sedentary behavior (PR= 2.25) and high
ingestion of fried food (PR= 2.35). Conclusion: In
each socioeconomic status the overweight was
associated with different risk factors in different
ways, except for parents overweight. 
Key words  Adolescents, Overweight, Socioeco-
nomic status

Rômulo Araújo Fernandes 1

Diego Giulliano Destro Christofaro 2

Jefferson Rosa Cardoso 3

Enio Ricardo Vaz Ronque 3

Ismael Forte Freitas Júnior 4

Sandra Satie Kawaguti 3

Augusto César Ferreira de Moraes5

Arli Ramos de Oliveira 3



4052
Fe

rn
an

d
es

 R
A

 e
t a

l.

Introduction

The prevalence of overweight during childhood and
adolescence is increasing rapidly and, its associa-
tion with several risk factors for chronic diseases
has created a serious public health problem1-6.

The excess of body fat has a multifaceted de-
velopment and it is known that behavioral fac-
tors (sedentarism and inadequate food intake)
play an important role on its alarming rise. Rela-
tions also have been made to factors in the family
nucleus (parents’ overweight/schooling, family
size/income), which despite being controversial
in origin (behavioral or genetic), constitute one
of the most important agents associated to ex-
cess of body fat. 

Studies have shown that overweight is essen-
tially observed in lower socioeconomic status
(SES) in developed countries, while in developing
ones it is more frequent among the higher SES3,4.
Additionally, researches have produced solid ev-
idences that, in recent decades, the burden of
overweight is shifting toward the poor popula-
tion in developing countries3,4,7. This increasing
trend is concrete but the main risk factors associ-
ated to overweight at each SES is not completely
understood. The purpose of the present study
was to analyze risk factors for overweight in ad-
olescents from three different socioeconomic sta-
tus (SES). 

Methods

This cross-sectional study was carried out in the
city of Presidente Prudente (Human Development
Index = 0.846) in the Southeast region of Brazil,
from July through October, 2007. The city has
approximately 370008 students from 11 to 17
years old, distributed in 118 primary and sec-
ondary schools. The sample size of 1779 subjects
comprised adolescents of both genders, and was
estimated by means of an assumed overweight
prevalence of 28.6% (error of 2.1%), with a pow-
er of 80%, and an alpha error of 5%. Of the 118
schools, six were selected randomly to partici-
pate in the study. In each school, all students were
invited to participate and received an informed
written consent form, which was filled out by
one of the parents/guardians and the student,
before participating in the survey. From the 2200
eligible students, 1779 participated in the study
(response rate = 80%). The study was approved
by the Ethics Committee on Human Experimen-
tation of Sao Paulo State University.

In the selected schools, approximately 99.5%
(2190) of all students participated in physical
education classes. Thus, the anthropometric data
were collected during physical education class.
Height and body mass were determined by stan-
dard anthropometric methods9. The height was
measured to the nearest 0.1cm and the body mass
to the nearest 0.1kg, with a wood stadiometer
and a calibrated portable digital scale, respective-
ly (wearing light clothes and no shoes). The body
mass index (BMI [kg/m2]) was calculated and
the cut-off values for age and gender proposed
by Cole et al.10 was used to classify the adoles-
cents as eutrophic or overweight/obese.

The adolescents filled out physical activity/sed-
entary, eating behaviors and SES questionnaires,
which were administered by a trained researcher.
Physical activity and sedentary behavior during
leisure time were assessed using the questionnaire
developed by Baecke et al.11. According to this
questionnaire for sports activities, the adolescent
was considered regularly engaged in sports if
played any organized sport of moderate to vigor-
ous intensity at least 3-4 hours per week in the
three months or more, prior to the present study.
Data regarding leisure time activities (walking,
cycling, and TV watching) were also collected ac-
cording to the Baecke questionnaire11. The fre-
quency (never; seldom; sometimes; often; very
often) of these activities were collected and
grouped in three dichotomized variables for sed-
entary/active behaviors: TV watching (YES = very
often; NO = never, seldom, sometimes, or often);
walking and cycling (YES = never; NO = seldom,
sometimes, often, or very often). 

Data about eating behaviors were collected
through a structured questionnaire, applied by
the same researcher. The questionnaire involved
four questions about frequency of some food
consumption (fruits, vegetables, snacks, fried
foods) in the last week (0/day; 1-2/days; 3-6/days;
all days). The answers “0/day” for fruits and veg-
etables, and “all days” for snacks and fried foods
were adopted as risks for overweight. 

Data of family SES were obtained using a stan-
dardized questionnaire (Brazilian criteria of eco-
nomic classification of the Brazilian Association
of Research Institutes)12 covering the parents´
education, presence/absence and number of do-
mestic appliances and vehicles, and rooms in the
adolescents’ home. Through a specific score at-
tributed by the questionnaire, the family was clas-
sified in one of seven categories (A1 [the wealth-
iest], A2, B1, B2, C, D and E [the poorest]). The
sample was grouped into three SES according
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family income: High SES (H-SES: categories A1
and A2), Middle SES (M-SES: categories B1 and
B2) and Low SES (L-SES: categories C, D and E).
Although school type can be a proxy of SES, in
Brazil there is an association between overweight
and private school (higher occurrence), as well
as the students from public and private schools
present different behaviors related to physical
activity and food intake. Thus, the type of school
(i.e., private school) was also treated as risk fac-
tor for overweight among the adolescents. 

Parents were invited to participate by letter,
and, at home, they filled out a questionnaire in
which they reported their own weight, height,
school level and number of siblings living in the
adolescent’s home. Low level of parent education
(< 15 years) and overweight (BMI > 25kg/m2)
were treated as family risks for overweight. In
developing countries, the smaller family size is
associated with higher occurrence of overweight;
thus, none/one sibling living in the same home
was also treated as indicator of it. 

To analyze the consistency of the parent’s re-
ported data, thirty parents were randomly se-
lected and invited to participate in an interview at
school, where a researcher took anthropometric
measures (body weight and height). The agree-
ment degree (Kappa statistic [k]) of the BMI
nutritional status (dichotomized variables: “yes”
or “not” for BMI e” 25kg/m2) between the two
measures was high (k = 0.85). Additionally, to
analyze the consistency of the adolescent’s report-
ed data, one hundred and seventy adolescents
were randomly selected and invited to partici-
pate in an interview at school, where a researcher
re-administered the same questionnaires. The
data’s agreement level was high (dichotomized
variables: “yes” or “not” for both (i) the fist an-
swer in PA [k = 0.85] / eating behaviors [fruits: k
= 0.75; vegetables: k = 0.75; snacks: k= 0.76; fried
foods: k = 0.76] and (ii) the same group of fami-
ly SES [k = 0.87]). 

The chi-squared test (χ2) was used initially to
verify association between overweight and all an-
alyzed risk factors. Poisson Regression with ro-
bust variance (prevalence ratio [PR] and 95% con-
fidence interval [95% CI]) was also applied. The
variables significantly associated in univariate
model (P < 0.05) remained in the final models (all
entered simultaneously). The Kappa statistic (k)
indicated the agreement level to the categorical
variables. The STATA 8.0 software (Stata Inc.,
College Station, TX, USA) was used for all data
analysis. The significance level was set at p < 0.05. 

Results

The obesity rate in the study sample was 6.1%
and the overweight rate was 16.8%. In the overall
sample, gender was associated with overweight
(male = 26.7% and female = 19.6%; P = 0.001),
as well as studying in private schools (PR = 1.67
[1.37–2.05]). The sample was organized in three
groups based on the SES, and the combined over-
weight prevalence observed was: H-SES = 26.3%,
M-SES = 23.8% and L-SES = 16.7% (P= 0.001). 

In univariate model, overweight was associ-
ated with number of siblings in the M-SES (PR =
1.30 [1.00-1.74]), type of school in both H-SES
(PR = 1.58 [1.09-2.28]) and M-SES (PR = 1.76
[1.30-2.37]). In all SES, mother/both parents’
overweight was associated with overweight (Ta-
ble 1). 

In the eating behavior variables (Table 2),
non-habitual consumption of fruits was associ-
ated with overweight in the H-SES (PR = 1.31
[1.00-2.45]), as well as excessive fried food con-
sumption in the L-SES (PR = 1.14 [1.03-1.93]).
Among all sedentary behaviors during leisure
time analyzed, only in the L-SES, the “never cy-
cling” variable presented association (PR = 1.67
[1.01-2.78]) with adolescent overweight. 

In additional analysis, gender was included
as a confounder variable and there was a signif-
icant association with overweight only in the H-
SES (PR = 1.38 [1.00-1.96]) and therefore, in the
highest SES, the male gender was included in the
multivariate model. 

All variables with P < 0.05 were added simul-
taneously in the multivariate model for Poisson
regression (Table 3), which indicated that inde-
pendently of SES, parents’ overweight was strong-
ly associated with adolescents’ overweight. The
data showed that the type of school maintained
its association in the two highest SES, as well as
the behavioral risk factors in the L-SES. There
was no association with lower number of sib-
lings in the final model. 

Discussion

The present study verified that different risk fac-
tors for overweight are associated with SES, and
strongly related to parent’s overweight, indepen-
dently of SES. 

Overall overweight prevalence found in the
studied adolescents (22.9%) was higher than the
observed in European adolescents (15%)13, and
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Table 1. Crude prevalence ratio for family risk factors associated to overweight and obesity on adolescents (Presidente
Prudente. Brazil).

Variables

Number of siblings
> 2 siblings
< 1 sibling

Type of school
Public school
Private school

Parents’ schooling
Father (<15 years)
Father (> 15 years)
Mother (<15 years)
Mother (> 15 years)

Parents’ overweight
None
Father (BMI > 25kg/m2)
Mother (BMI > 25kg/m2)
Both (BMI > 25kg/m2)

N (%)

35 (15.3)
31 (20.3)

65 (16.8)
1 (11.1)

65 (17.4)
1 (11.1)

65 (16.9)
1 (16.7)

4 (4.7)
8 (6.8)

16 (14.5)
38 (24.3)

PR (95%CI)

1.00
1.23 (0.7-2.0)

1.00
0.66*(0.1-4.7)

1.00
0.65*(0.1-4.7)

1.00
1.00*(0.1-7.2)

1.00
1.44 (0.7-3.1)
3.05 (2.2-11)
6.22 (1.4-27)

*- Fisher’s Exact Test- BMI= Body mass index- H-SES= Highest socioeconomic status- M-SES= Middle socioeconomic status- L-SES= Lowest socioeconomic
status- PR= Prevalence ratio- CI 95%= Confidence interval of 95%.

N (%)

76 (20.1)
131 (27.7)

147 (20.8)
60 (36.6)

174 (24.5)
33 (29.5)
179 (25)

28 (23.1)

10 (6.9)
70 (21.8)
23 (22.3)

104 (33.5)

PR (95%CI)

1.00
1.30 (1.0-1.7)

1.00
1.76 (1.3-2.3)

1.00
1.27 (0.8-1.8)

1.00
0.96 (0.6-1.4)

1.00
2.43 (1.1-2.8)
2.59 (1.3-2.7)
3.60 (1.2-2.5)

N (%)

44 (25)
87 (28.7)

41 (19.6)
90 (31)

62 (28.4)
69 (25.6)
63 (29.5)
68 (24.7)

13 (17.5)
50 (21.7)

13 (25)
55 (37.4)

PR (95%CI)

1.00
1.07 (0.7-1.5)

1.00
1.58 (1.1-2.2)

1.00
0.94 (0.6-1.3)

1.00
0.86 (0.6-1.2)

1.00
1.17 (0.7-2.4)
1.52 (1.0-2.8)
2.07 (1.0-2.9)

M-SES (n= 876) H-SES (n= 503)L-SES (n= 400)

Table 2. Crude prevalence ratio for behavior risk factors related to overweight and obesity in adolescents (Presidente
Prudente. Brazil).

Variables

Food intake
Snacks (< 7 days)
Snacks (> 7 days)
Fried foods (< 7 days)
Fried foods (> 7 days)
Vegetables (> 1 day)
Vegetables (none/day)
Fruits (> 1 day)
Fruits (none/day)

Sports
Not engaged
Regularly engaged

LTB
Watch TV (No)
Watch TV (Yes)
Walk (Yes)
Walk (No)
Cycle (Yes)
Cycle (No)

N (%)

59 (19.3)
7 (8.5)

51 (16.7)
15 (21.7)
60 (17.2)

6 (17.6)
62 (17.8)

4 (10.8)

40 (18.4)
26 (14.7)

38 (19.2)
28 (14.4)
49 (16.1)
17 (20.2)
43 (14.4)
23 (24.2)

PR (95%CI)

1.00
0.75 (0.4-1.4)

1.00
1.14 (1.0-1.9)

1.00
1.06 (0.4-2.4)

1.00
0.71 (0.2-2.2)

1.00
0.98 (0.3–2.9)

1.00
0.74 (0.4-1.2)

1.00
1.25 (0.7-2.1)

1.00
1.67 (1.0-2.7)

H-SES= Highest socioeconomic status- M-SES= Middle socioeconomic status- L-SES= Lowest socioeconomic status- PR= Prevalence ratio- CI
95%= Confidence interval of 95%- LTB= leisure time behaviors.

N (%)

171 (26.3)
36 (18)

174 (25.5)
33 (19.9)

187 (25.1)
20 (19.6)
197 (25)

10 (14.9)

128 (25.5)
78 (21.2)

138 (25.5)
69 (21.2)

179 (25.3)
28 (18.1)
165 (25)

42 (20.3)

PR (95%CI)

1.00
0.71 (0.5-1.0)

1.00
0.82 (0.5-1.2)

1.00
0.81 (0.5-1.3)

1.00
0.89 (0.8-1.2)

1.00
0.75 (0.3-1.5)

1.00
0.85 (0.6-1.1)

1.00
0.72 (0.4-1.1)

1.00
0.82 (0.5-1.1)

N (%)

107 (30.5)
24 (18.6)

117 (29.7)
14 (16.5)

117 (27.7)
14 (25.9)

116 (26.3)
15 (38.5)

108 (29.2)
23 (18)

95 (25.5)
36 (28.8)

117 (27.1)
14 (21.2)

100 (27.7)
31 (23.3)

PR (95%CI)

1.00
0.93 (0.6-1.3)

1.00
0.59 (0.3-1.2)

1.00
0.99 (0.5-1.7)

1.00
1.31 (1.0-2.4)

1.00
0.83 (0.3-1.8)

1.00
1.13 (0.7-1.6)

1.00
0.79 (0.4-1.3)

1.00
0.85 (0.5-1.2)

M-SES (n= 876) H-SES (n= 503)L-SES (n= 400)
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Table 3. Poisson regression for association between overweight and family/behavioral risk factors in
adolescents (Presidente Prudente. Brazil).

Risk factors

H-SES
Gender (male)
Private school
Fruits (none day)
Parents’ overweight (Both)

M-SES
Private school
< 1 sibling
Parents’ overweight (Both)

L-SES
Fried foods (> 7 days)
Cycle (No)
Parents’ overweight (Both)

βββββ

0.517
0.642
0.590
0.707

0.674
0.207
0.616

0.860
0.817
1.205

S.E.= standard error- H-SES= Highest socioeconomic status- M-SES= Middle socioeconomic status- L-SES= Lowest
socioeconomic status- PR= Prevalence ratio- CI 95%= Confidence interval of 95%.

S.E.

0.262
0.267
0.362
0.263

0.236
0.199
0.190

0.460
0.410
0.400

χχχχχ2

3.892
5.786
2.659
7.219

8.135
1.082

10.486

3.463
3.965
9.064

P

0.049
0.016
0.103
0.007

0.004
0.298
0.001

0.049
0.046
0.003

PR (95% CI)

1.67 (1.00-2.80)
1.90 (1.12-3.20)
1.80 (0.88-3.66)
2.02 (1.21-3.39)

1.96 (1.23-3.11)
1.23 (0.83-1.81)
1.85 (1.27-2.68)

2.36 (1.00-5.85)
2.26 (1.01-5.05)
3.33 (1.52-7.31)

much higher than the observed in Brazilian ado-
lescents from a random nationally representa-
tive sample developed in 1996-1997 (12.6%)3.
Previous studies3,4 in developing countries have
reported that the overweight is more predomi-
nant in H-SES than in other socioeconomic sta-
tus, agreeing with our findings, since a positive
association was observed between higher SES and
elevated overweight presence. Moreover, the prev-
alence found in the L-SES (16.7%) is much high-
er than that observed in the same SES in 1996-
1997 (6.9%) among Brazilian adolescents3. These
data also corroborates with previous studies in-
dicating that among adolescents, even in the lowest
SES, the burden of nutritional problems is shift-
ing from deficiency to excess energy intake. 

Regular physical activity/sports activities play
an important role in obesity prevention14,15. How-
ever, in other epidemiological studies16-18, in all
SES, the indicator of physical activity presented
no significant association with overweight. Like-
wise, among European adolescents, Ekelund et
al.13 found that only sedentary behavior (TV
viewing) was associated with body fatness, while
physical activity was associated with other meta-
bolic risk factors. Furthermore, in the L-SES, the
sedentary behavior during leisure time “never
cycling” was associated with overweight, which
also is in agreement with previous data indicat-
ing that the amount of leisure time activities is
low, especially in adolescents from lowest SES18.

Therefore, this data indicate that preventive strat-
egies should target not only the physical activity
practice, but also the decrease of the time spent in
sedentary behaviors. 

Independently of SES, the parents’ overweight
was a common characteristic observed, indicating
that this could be considered the most important
predictor for adolescent overweight. This associa-
tion have also been found in several studies16,17,19,20.
Furthermore, it also indicates that the parental
obesity can be highly influenced by behavioral vari-
ables. In this matter, the mother is more responsi-
ble due to her closer involvement in the children’s
growth process and food intake. Thus, unhealthy
mother behaviors such as inadequate food intake
tend to be adopted by children20,21.

The low fiber intake among adolescents22,23 is
associated with obesity22. In adolescents from H-
SES, the low frequency of fruit intake (important
source of fiber) was associated with overweight
and, similar to other study24, the present study
found that the excessive intake of fried food was
higher among overweight adolescents from L-SES.
These associations corroborate with previous find-
ings, where, foods with high energy density, were
associated with overweight in the L-SES, and are,
usually, tasteful and less expensive25, facilitating
their access among subjects from this specific SES. 

Male gender was associated with overweight
in H-SES. This data is in agreement with another
Brazilian research, where in contrast to men,
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whose rate of overweight has increased in all in-
come groups, women from H-SES showed a de-
crease in overweight from 1987 to 19977.

The type of school was associated with over-
weight among the adolescents of both M-SES and
H-SES. This association was also found in other
studies18,19, which attributed the overweight to the
higher income of the students. Furthermore, un-
healthy food intake during the school break time18

and higher blood pressure/total cholesterol26 are
more common among students from private
schools. On the other hand, Veugelers and Fitzger-
ald27 found that, early elementary schools, with
healthy eating habits and physical activity pro-
grams, can establish healthy behaviors in the ear-
ly age period. Therefore, the present study indi-
cates that obesity prevention programs, indepen-
dently of SES, should be focused on schools. 

Despite the positive aspects of this study, such
as reliability measures, random selection of the
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